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Comment on "Electromagnetic dissociation of and the astrophysical S-factor for 

^Be(p,7)SB" 

K. A. SnoverE A. R. JunghansQ and E. C. Mohrmanr0 

Center for Experimental Nuclear Physics and Astrophysics, 
University of Washington, Seattle, Washington 98195 
(Dated: February 8, 2008) 

Recently, Davids and Typel recommended a "low" value of Si7(0) based on fits to published direct 
and Coulomb dissociation data, in which they excluded the precise result of Junghans et al. We show 
that their statistical analysis is incorrect, due to a substantial underestimate of the experimental 
uncertainties, and leads to conclusions that are not supported by a proper analysis. 

PACS numbers: 26.20+f, 26.65+t, 25.40Lw, 25.70.De 



Davids and Typel jJl (here called DT) determined 
817(0) values by fitting their potential model calculations 
to published low energy {E < 400 keV) ^Be(p,7)*^B data 
from 5 direct and 2 Coulomb dissociation (CD) experi- 
ments. DT found a low probability P(x^: = 0.008 for 
the mean value of 817(0) from this data set, and rejected 
the most precise value, the 2002 measurement by Jung- 
hans et al. i3] , on the basis of its large deviation from the 
mean. From a fit to their data set excluding Junghans, 
they obtained a "recommended" value 817(0) = 18.6 ± 
0.4(exp) ± l.l(extrap) eV b, where "extrap" is their esti- 
mated extrapolation uncertainty. However, DT substan- 
tially underestimated the experimental uncertainties in 
817(0) from the various experiments. 

Table ^ compares the "^Be -I- p potential" fits given 
in Table II of DT, with the analysis of low energy data 
from the same experiments as given in Table VII and 
Fig. 20 of ref. Q (here called JU03). The top 6 en- 
tries in our Tableware from the modern direct experi- 
ments Q, 1^ H, in UQi^nd the bottom 4 from the mod- 
ern CD experiments 0, H, lEi JO] (see also llj). 8ince 
the Descouvement and Baye (DB) theory used by JU03, 
and the DT potential calculations are very similar in the 
low energy region (see Fig. 4 of DT), the JU03 and DT 
fit results should also be very similar While the 

central values shown in Table ^ are indeed similar (the 
DT results are a few percent lower than the JU03 re- 
sults), the DT uncertainties are significantly smaller (by 
factors of 1.3 to 3.1) than the JU03 uncertainties |13l |. 
8everal of these uncertainties may also be compared di- 
rectly with the uncertainties quoted by the original au- 
thors. The 817(0) uncertainties quoted in Junghans jj 
and Baby from fits to low energy data agree with the 
uncertainties shown in column 3 of Table ^ and disagree 
with the uncertainties shown in column 4. In fact, all 
but 2 of the DT uncertainties shown in Tableware con- 



TABLE I: 817(0) values and experimental uncertainties, in eV 
b, from the low energy DB fits of JU03 and the low energy 
"^Be+p potential" fits of DT ^. 



First author 


Expt. 


JU03 fit" 


DT fit'' 


Filippone 


direct 


20.7 ± 2.5 


19.8 ± 0.8 


Hammache 


;) 


20.1 ± 1.3 


19.5 ± 0.8 


Strieder 




18.8 ± 1.8 


18.7 ± 1.4 


Baby 




20.8 ± 1.3 


20.3 ± 1.0 


Junghans 2002 


5) 


22.3 ± 0.7 


22.2 ± 0.3 


Junghans 2003 




22.1 ± 0.6" 


(not fitted) 


Kikuchi 


CD 


19.1 ± 1.7 


(not fitted) 


Iwasa 




20.6 ± 1.2 


(not fitted) 


Schumann 


J5 


19.1 ± 1.5 


19.0 ± 1.0 


Davids 


■)•> 


17.4 ± 1.4 


17.1 ± 1.1 
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"from fits to data with E < 425 keV. 
''from fits to data with E < 400 keV. 
'^this value supercedes the Junghans 2002 value. 



sistent with an (incorrect) procedure in which, for each 
experiment, the systematic uncertainty in the normaliza- 
tion was included with the statistical uncertainty on each 
fitted data point, instead of being excluded while mini- 
mizing and then folded into the fit uncertainty. As a 
result, the DT analysis erroneously reduced the system- 
atic error, for these experiments, by approximately the 
square root of the number of fitted data points. The 2 
exceptions are the DT uncertainties from their fits to the 
data of Filippone and 8chumann, which are consistent 
with no included systematic uncertainty. 

Table also shows the JU03 fit results for the mod- 
ern CD experiments of Kikuchi et al. ^ and Iwasa et 
al. 0, which in our opinion should be included in com- 
parisons. Fig. n shows the JU03 fit results from Ta- 
ble ^03' together with the mean value of 20.7 ± 0.4 
eV b [13 from a fit to the full data set, for which x^/'^ 
= 1.8 {ly = 8) and P(x^l') = 0.07 (if we exclude the 
values from Kikuchi and Iwasa, to more closely approx- 
imate the conditions of the DT comparison, we obtain 
20.8 ± 0.4 eV b, x^/i" = 2.2 {ly = 6) and Pix^^iy) = 
0.04). Neither of these fit probabilities is unacceptably 
small. Furthermore, both the Davids and the Junghans 
points differ from the mean by nearly the same amount 
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FIG. 1: (Color online) Si7(0) values and la experimental 
uncertainties from DB fits given in JU03 and shown in Tabled] 
The Seattle-TRIUMF value is taken from ref. 0. The dashed 
horizontal line is the 20.7 eV b mean value from a fit to the 
full data set. The solid horizontal lines and shaded bands 
show the 21.4 ± 0.5 eV b and 19.2 ± 0.7 eV b mean values 
from fits to direct and to CD data, respectively. 



{2.3a). Excluding either Davids or Junghans results in 
a good fit, with P(x^, i^) = 0.3 (excluding Davids) or 0.7 
(excluding Junghans). Excluding both Davids and Jung- 
hans gives P(x^, v) = 0.94, whose likelihood is similar to 
the P(x^, v) = 0.07 fit to the full data set. Thus, there 
is no reason from these fits to throw out any of the ex- 
periments 16]. 

In cases like this, where results are presented from 2 
very different techniques, it is important to check if the 
results indicate a technique dependence. A fit to the 



direct data alone yields 21.4 ± 0.5 eV b, X^/'^ = 1-2 (i^ = 
4) and P{x^,iy) = 0.32, while a fit to the CD data alone 
yields 19.2 ± 0.7 eV b, xV^^ ^1.0{v = 3) and P(x^ J^) = 
0.39. Thus, all the direct data are mutually consistent, as 
are all the CD data. However, the probability that these 
2 mean values arise from the same parent distribution is 
P(x^; f^) — 0.01, which suggests a technique dependence. 

There are other differences between CD and direct re- 
sults. JU03 presents clear evidence for a systematic dif- 
ference in the slopes of Si7(£^) determined from CD data 
and from direct data, with probability P(x^,J^) — 0.003 
that the slopes from these 2 types of experiments arise 
from the same parent distribution. In our opinion this 
slope difference must be understood before results of di- 
rect and CD experiments can be combined. In addition, 
considerable modeling is necessary to infer ^Be(p,7)^B 
cross sections from measured breakup data, and it 
is difficult to understand all the associated uncertainties 
(as is also the case for peripheral heavy ion transfer and 
breakup experiments |17] , which tend to yield even lower 
817(0) values than CD experiments). These indirect tech- 
niques have never (to our knowledge) been "calibrated" 
by comparison to a directly-measured capture reaction, 
with sufficient accuracy to demonstrate that they are free 
of systematic bias at the level of a few percent, as is nec- 
essary for indirect results to be included in determining a 
recommended 817(0) value at this same level of precision. 

For these reasons, the 817(0) value recommended in 
JU03 was based on the mean of direct experiments 
only m. It remains a challenge to understand better 
these differences between indirect and direct methods. 

Financial support was provided by the U.S.D.O.E., 
grant # DE-FG03-97ER41020. 
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